The initiation of protein synthesis by ribosomal particles of rat ventral prostate was studied by measuring ribosomal binding of an initiator [I5S]methionyl-tRNAf. The binding activity is dependent on ribosomes, GTP, and a prostate cytosol protein fraction. The 40S but not the 60S ribosomal subunit particles are active. The cytosol activity decreases rapidly within one hour after the rat is castrated. This loss is prevented by an intraperitoneal injection of 17fl-hydroxy-5a-androstan-3-one (5a-dihydrotestosterone). The cytosol activity can be stimulated almost immediately (within 10 min) after an intravenous injection of low dose (15 1Ag per rat) of 5a-dihydrotestosterone into the castrated rat.
Testicular androgens are required to maintain the normal protein-synthesizing activity of ribosomes in rat ventral prostate (1) . The androgen effect appears to be preceded by an increase in nuclear RNA synthesis (2) . There are indications that androgens, like other steroid hormones (3, 4) , act by binding to specific receptor proteins and that the complexes formed migrate into the prostate cell nuclei, where they appear to regulate gene transcription (2, 5) .
It has also been suggested in recent years that certain steroid receptors may also have a more direct effect on the post-transcriptional processes involved in gene expression (2, (6) (7) (8) (9) . Although this possibility has not been well explored experimentally, we have shown that androgen-and estrogenreceptor complexes can associate with the nuclear ribonucleoprotein and ribosomal subunit particles in the target cells (8, 9) . We report here also that orchiectomy of rats can result in a rapid decrease in the ability of the cytosol factors to support the initiation of protein synthesis by ribosomal particles of ventral prostate, and that this decrease is very rapidly reversed by an injection of dihydrotestosterone into the androgen-deficient animals.
MATERIALS AND METHODS
[35S]Methionine (30-100 Ci/mmol) was purchased from New England Nuclear. 17,3-Hydroxy-5a-androstan-3-one (5a-dihydrotestosterone) was obtained from Steraloid. tRNA was prepared from rat liver by phenol extraction and was deacylated as described by Von Ehrenstein and Lipmann (10 Table  1 except that the binding activity was assayed in the absence (0) and presence of a prostate cytosol fraction from normal rats (@) or rats castrated 17 hr earlier (0). The incubation was carried out for the length of time shown on the abscissa. 10 min, unless indicated otherwise. The reaction was terminated by diluting with 5 ml of an ice-cold medium containing 90 mM KCl, 5 mM MgCl2, and 20 mM Trist HC1 buffer, pH 7.5 (medium B). The diluted mixture was filtered through a Millipore membrane (type, HA: pore size, 0.45 Mm) and the residue retained on the membrane was washed with 5 ml of medium B three times. The radioactivity retained on the filter was measured in a scintillation counter using a scintillation fluid containing toluene-Triton X-100 (3:1), 0.4% (w/v> diphenyloxazole, and 0.005% (w/v) 1,4-bis [2-(5-phenyloxazoly) ]benzene.
RESULTS
Requirements for Ribosomal Binding of [3ES]MethionyltRNAf. Ribosomal binding of a radioactive initiator aminoacyl-tRNA has been widely used in studies of the initiation of protein synthesis in eukaryotic cells (14) (15) (16) . In the prostate system (Table 1) , the retention of the initiator [3aS]methionyl-tRNAf by the Millipore filter was dependent on the presence in the reaction mixture of GTP, a ribosomal preparation, and a cytosol fraction. Other experiments also indicated that the concentrations of Mg++ and KCl used in the standard assay mixture were optimal. The cytosol activity was apparently due to proteins, since the activity could be abolished by heating at 70°for 10 min but was not lost by precipitation with ammonium sulfate or after an extensive dialysis.
When the ribosomal subunit particles were used in the assay, the 40S but not the 60S fraction was found to be active. In the experiment shown in Fig. 1 , the comparison was made by using a prostate ribosomal preparation from castrated animals and the prostate cytosol preparations from both normal rats and rats castrated 17 hr previously. In the absence of a cytosol fraction only a low binding activity was observed, but the addition of a cytosol preparation from normal rats enhanced the initial rate of binding by about 10-fold. Castration resulted in a marked decrease in the cytosol activity.
The effect of castration could be observed when the cytosol fraction was rate-limiting and the binding activity was proportional to the amounts of cytosol present. As shown in Fig. 2 , the cytosol activity is lost rapidly, within 1 hr after castration.
Effect of Androgen Replenishment. The intraperitoneal injection of a relatively large dose (mg quantity) of 5a-dihydro- testosterone immediately after castration not only prevented the loss, but also enhanced the cytosol activity. The stimulation could be observed within 1 hr after the intraperitoneal injection of the androgen (Fig. 3) .
To study further the rapid effect of the androgen, we in- The KCl concentration of one portion was adjusted to 0.3 M.
The adjusted cytosol was allowed to pass through an equal volume of DEAE-cellulose column to remove RNA. More than 90%
of the cytosol RNA can be removed by this procedure. After incubation, the reaction mixtures were washed as described in Materials and Methods except that the washing medium contained 25 mM KCl.
jected the castrated rats intravenously with a low dose (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) lug) of dihydrotestosterone. As shown in Fig. 4 , the stimulatory effect was clearly observed within 10 min after the injection. In each of the four experiments so far performed, the effect was greater at 10 min than at 30 min after the injection, indicating that a continuous supply of androgens might be necessary for the maintenance of the cytosol activity. As shown in Table 2 , the effects of castration and androgen injection could also be seen when the assay was performed with a purified preparation of the 40S subunit particles of the prostate ribosomes in the presence of poly(A,U,G 
